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The present article is an attempt to describe the Plathander, or 
Horned Toad, with special reference to those points in which it differs 
from the frog (Rana tempmaria). I have not had access to any literature 
except to Gadow (Cambridge Natural History), but consider the publication 
of my observations are warranted by the fact that Xenopus is mostly used 
as a laboratory type in South Africa on account of the difficulty of obtain- 
ing frogs. If there is any literature on the anatomy of Xenopus, apart 
from Gadow, it is not readily accessible here. 

Systematic Position.-The genus Xenopus is confined to Africa, and is 
represented by three species, of which only one ( X .  laevis) occurs in the 
Union (Gadow) ; the above species is characterized by the absence of a 
metatarsal spur and by the smallness of the tentacles. X .  muelleri occurs 
in Zanzibar and Benguela, while X. calcaratus is found in Tropical 
West Africa. 

Rabits.-The Plathander lives in water which never or seldom dries 
up ;  it frequents the muddy bottoms of such pools, and can stay under 
water for prolonged periods without coming up to breathe. It is an 
omnivorous feeder, but it is strange that Daphnids can always (and 
Apus sp., Estheria-like crustacea, water-boatmen, and Cyclops 
occasionally) be found in dams swarming with Plathanders, whereas 
I have not yet found mosquito larvae with Plathanders. I n  captivity 
they seize these larvae greedily. In individuals which I kept for 
a iew months in clear water, I found, on dissection, that the 
stomachs were fairly full of small algae. At Bloemfontein I found the 
females filled with, apparently, matured eggs already in August, but eggs 
were not laid until after the breaking of the drought at the end of 
December. The tadpoles were found both in the large dams and in the 
Bloem Spruit, and were apparently more numerous in the latter. This 
may, however, be due to the fact that here they are more easily netted 
than in the full dams. At Oudtshoorn I found tadpoles finishing their 
metamorphosis ea.rly in December. The method of feeding is peculiar. 
The small fore-limbs are each provided with four stiff digits (unclawad) ; 
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with these the animal makes rapid scooping movements in the mud and 
makes quick darts at, and swallows, any food which it causes to be 
suspended in the water in this way. Animals swimming at the surface 
are pounced upon and swallowed with wonderful rapidity. If the morsel 
of food is too large to be swallowed the fore-limbs are again brought into 
use ; portions of the captured prey is made to project from the mouth, 
and the Plathander makes vicious jabs at  it with first one hand then with 
the other until it is reduced to a, suitable size. 

External  Appearance.-The body is smoothly oblong in crosssection 
and is largest posteriorly-it gradually tapers towards the anterior end ; the 
head is flattened. The cloaca is terminal posteriorly and, in the female, is 
provided with three conspicuous folds of skin. There are no distinctly 
coloured tympanic membranes. The eyes are round, protruding organs ; 
the mouth has not such a wide gape as in the frog and there is no tongue. 
The tentacles, situated just below the eyes, are very small, and are only 
distinctly noticeable when the animal is under water. The fore-limbs are 
small and, as already mentioned, are each provided with four digits. The 
hind-limbs are very strongly developed and each possesses five digits, the 
first three of which end in strong, black claws, which have caused the 
animal to be called the  clawed Toad.” Only the digits of the hind- 
limbs are webbed. 

The skin is richly supplied with slime glands, and this slime has a 
strong musky smell, but is apparently not poisonous, since ducks are very 
fond of a Plathander meal. Besides these slime glands there are other 
“ glands ” of unknown function which have a very definite arrangement ; 
they present the appearance of narrow pits about one-eighth of an inch 
long, and are situated in lines which are mostly coincident with the 
partitions between the subcutaneous lymph spaces. 

The colour is yellowish white on the ventral surface, while the dorsal 
surface is brownish with darker, more or less circular patches. The 
colour varies considerably according to the intensity of light to which the 
animal is exposed, and in bright light the colour is very light. A greenish- 
blue colour can also be assumed, and I have found individuals of this 
colour in water with a large amount of algae, and also in a tank painted 
dark green on its inside. 

The subcutaneous lymph spaces have a distribution somewhat differing 
from that of the frog ; thus there is no saccus lateralis, the s. craniodorsalis 
and the s. abdominalis meeting laterally ; also there is no septum between 
the saccus thoracicus and the s. abdominalis. Apart from those already 
mentioned there are, as in the frog, a saccus submaxillaris, s. brachio- 
radialis, s. femoralis, s. cruralis, s. supra femoralis, and s. intrafemoralis. 
The s. fernoralis and s. supra-femoralis are only separated along the 
posterior edge of the leg. 
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INTERNAL ANATOMY. 
The cclinientary canal and its glands are similar to the same organs in 

the frog except that the liver, besides the right and left lobes, has a dorsal, 
transversely elongated lobe on the right side and a minute spherical 
fragment on the ieft side. 

In cross- 
section it shows a structure quite reptilian; in fact, it shows higher 
development than that of the koggelmannetje (Agama atra). There is a 
distinct longitudinal, central bronchus with numerous radial branches. 

The lungs are much more highly developed than in the frog. 

FIQ 1.-The left hslf of the pectoral girdle, neutral view. Pc = clavicle (membrane 
bone) ; PcC = pre-coracoid cartilage ; C = coracoid ; Cc = corecoid cartilage ; M = 
metasternum ; Sc = scapula ; A = glenoid cavity. 

Skeleton.-With regard to the appendicular skeleton, the claws of the 
first three toes need mention; they represent the differentiated skin 
covering the terminal phalanges of the toes concerned. 

Gadow contradicts the statement (which he says is occasionalIy made) 
that the pectoral girdle of the Aglossa, is arciferous. For Xenopus, how- 
ever, much could be said in favour of such a statement. Reference to the 
Fig. 1, which is not very diagrammatic although it may appear to be so, 
shows that the epicoracoid cartilages certainly forms an arch. Also there 
is an overlapping of epicoracoidal cartilage although this overlapping is 
not of the same sort as in typical arciferous girdles. The body of the 
inetasternum (M) is ventral to the body of the coracoid cartilage (Cc), 
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whereas the lateral horn of the former is dorsal to the lateral horn of the 
latter. The dorsal surface of the anterior edge of the metasternum has a 
pair of depressions into which the bi-lobed posterior end of the coracoid 
cartilage fits. We have thus a distinct overlapping of cartilages (coracoid 
end metasternum), and both these cartilages are epicoracoidal, since 
Gadow himself says that the sternal apparatus (consequently also the 
metasternum) of Anura belong, phylogenetically to the shoulder girdle and 
not to the ribs. We are thus entitled, I think, to call the pectoral girdle 
of Xenopus laevis arciferous. 

The pelvic girdle is quite similar in shape to that of the frog, but the 
pubes are ossified. I t  differs from the frog as regards its attachment to the 
axial skeleton, for which see below. The inter-pubic cartilage is pro- 
longed anteriorly into a long, ventral, Iohed projection below the rectal 
region. 

The Axial Skeleton.-There are, as in the frog, 9 vertebrae and a 
urostyle; they may be grouped as follows : 4 pectoral, 4 abdominal, 
1 sacral. Of the pectoral group, the first is without ribs, while the 
succeeding three possess ribs fused with the diapophyses. The ribs of the 
third pectoral vertebra end in small plates of calcified cartilage ; those of 
the fourth vertebra are longer and end in large flat plates also of calcified 
cartilage. The diapoplyses of the pectoral vertebra are stout and point 
backwards and outwards, while those of the abdominal group are thin, 
sharply pointed, and are directed forwards and outwards. The ninth 
vertebra or sacral is fused with the oss coccygium, but the strong, wing- 
like diapophyses belong to the ninth vertebra alone as is proved by the 
position of the exits of the ninth pair of nerves. 

Gadow calls the vertebrae of the Aglossa, epichordal and opisthocoelous. 
For Xenopus laevis, I add (1) neural spines insignificant and (2) the post- 
zygapophyses face downwards and slightly outwards to articulate with the 
prexygapophyses which face upwards and slightly inwards. The articu- 
lating surfaces of the zygapophyses are not plain ; the post-zygapophysis is 
folded into two longitudinal ridges, fitting tightly into two corresponding, 
deep depressions on the prexygapophysis. 

Iliac Articulation.-The anterior ends of the ilia lie along the ventral 
outer edges of the sacral diapophyses, and are firmly attached in that 
position. This is well known, but Gadow does not mention that the 
calcified end-plates of the ribs of the fourth pectoral vertebra curve back- 
wards along the sides of the abdominal group and lie on the anterior, 
dorsal surfaces of the sacral diapophyses. These plates are more or less 
firmly kept in position on the sacrum by connective tissue and elastic 
fibres. 

From the above it will be seen that the Plathander is extremely highly 
developed as far as bi-pedal locomotion is concerned. This sort of move- 
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ment can be furthered in two very effective ways : (1) shortening of the 
pre-sacral vertebral column, and (2) increasing the rigidity of the column. 
The first is effected in Xenopus by extending the sacral vertebra forwards 
to the fourth pectoral (since this vertebra has also a share in iliac articula- 
tion) while the second is effected by the interlocking, longitudinal ridges 
and furrows on the zygapophyses. The fore-limbs, BE mentioned above, 
are only used in feeding, and locomotion is entirely a function of the 
strong hind-limbs. 

FIG. 2.-Dorsal view of skull. The nasals (N) lie dorsal to  the fronto-parietale (FP). 

The Skull (Figs. 2 and 3).-If the Plathander is left in boiling water 
for a few minutes, the skin and other soft tissues can readily be removed 
and the component bones of the skull disarticulated. 

Roof of Cmnium.-There is a very minute supraoccipital (SO) which 
remains cartilaginous ; the frontals and parietals of both sides have 
fused and the two lateral fronto-parietals, so formed, have also fused 
along the median line (FP in Pig. 2). The Ethmoid region remains 
cartilaginous (Eth in Fig. 2). 

Floor of Cranium-In disarticulating the skull, one cannot separate 
the bones marked PS, OS, BS, and AS. Posterior to the bone BS 
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there is a small cartilage which is not shown in the diagram ; since the 
ex-occipitals meet underneath the hinder end of BS the latter must be 
a membrane bone ; the small cartilage posterior to it must be the basi- 
occipital. BS, PS is then the para-sphenoid which is fused to the 
orbito-sphenoids (0s) and the ali-sphenoids (AS). 

Sides of the Cranium-There is, on either side, the following bones 
from behind forwards : (1) Ex-occipital (Eo), which is large and carries 
an occipital condyle (OC); (2) an ali-sphenoid which bridges the 

Fro. 3.-Ventral view of skull. For explanation of lettering of Figs. 2 and 3 see text. 

space between the dorsal parietal and the ventral para-sphenoid and which 
is fused to the latter. It is, unlike that of the frog, completely ossified ; 
(3) the orbito-sphenoid (0s)  which bridges the space between the dorsal 
frontal and the ventral para-sphenoid ; it is also ossified and is fused to the 
ali-sphenoid and, for a part of its length, to the para-sphenoid. 

Sense Capsules.-The sclerotic of the eye is, of course, quite free from 
the cranium. The olfactory capsules are partly calcified (the two pairs 
of calcified cartilages marked 01) and are protected by the dorsal nasals 
(Na) which are membrane bones. The auditory or otic capsules (0 in 
Fig. 2) are fused to the ex-occipitals and are completely ossified. The 
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quadrate (Q in Figs.) lies near the otic capsule on each side and helps 
to build up the auditory organ; it sends out processes which sur- 
round a cavity-the tympanic cavity-which is closed to the outside by 
a membrane-the tympanum (T in Figs. 2, 3). The columella, which is 
phylogenetically the hyomandi bular bone and functionally a sound-wave 
conductor, abuts with one end on the tympanum whilst the other end it 
is fitted to the fenestra ovalis of the otic capsule. 

Upper Jaw-The primitive upper jaw is represented by the palato- 
quadrate cartilage (PQ in Fig. 2). I n  the Plathander, the palatal portion 
of the cartilage is complete, reaching to the ethmoid ; also the quadrate 
portion is complete. The upper jaw is edged by the membrane bones, 
premaxilla and maxilla (PM and M in Fig. 3), and is articulated with 
the cranium through the pterygoid and the squamosal, both of which are 
developed as membrane bones on the quadrate, the former of the two 
ventral, the latter dorsal. The palato-quadrate cartilage branches into 
two, posteriorly ; the lower branch meets the pterygoid to form the edge 
of the upper jaw while the dorsal branch meets the squamosal to form 
the temporal ridge. Teeth are borne on the premaxillae and on the 
maxillae. 

Lower Jaw.-The lower jaw articulates with the quadrate, and each 
half of it consists of a dentary (D), an angular (A), and an articular (Ar). 
The angular and the articular are fused ; the dentary is free. The lower 
jaw bears no teeth. 

THE BLOOD-VESSELS. 

Arterial System (Fig. 4).-Gadow says: “The  skin of the back and 
belly is supplied by two great branches of the arteria anonyma, one 
arising proximally, the other distally from the subclavian ; herewith is 
correlated the almost complete absence of the arteria cutanea magna, 
which, as a branch of the pulmo-cutaneous, plays such a prominent rdle 
in the other Anura.. Only in Pipa, but not in Xenopus, is the great 
cutaneous v e k  represented by a very small branch.” 

vein I ’  in the last sentence is obviously a typographical 
error, and should be artery, since this last sentence merely amplifies the 
preceding statement and since the cutaneous vein is very strong in 
Xenopus. 

I find that the skin is supplied with blood by two large vessels, one 
from the subclavian and one from the sciatic, and also by numerous small 
ones from the brachial and the femoral ; that the cutaneous branch of the 
pulmo-cutaneous is still present in Xenopus but that it is small (as 
reported for Pipa) and that it is given off from the pulmonary artery after 
the latter has entered the lung. 

The carotid trunk, on each side, gives off (1) an artery (L) repre- 

The word 
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senting the lingual of the frog and distributed to the floor of the mouth ; 
(2) a carotid (C) to the neck and head; (3) a muscularis (AM) to the 
ventral body-wall. This last artery should be noted, since it is not 
present in the frog whereas it is a large and important vessel in Xenopus. 

The systemic trunk gives off (1) a mandibular (M) to the roof of the 

FIG. 4.-Diagram of arterial system. Carotid trunk : L = lingual; C = carotid 
artery ; AM = muscularis. Systemic trunk : M = mandibular ; IJ = internal jugular ; 
Sc = scapular ; Cut = cutaneous ; Br = brachial ; Sp = splenial ; Mes = mesenteric ; 
R = renal (1st pair elso to reproductive organs) ; IL = iliac ; Pel = pelvic ; FI = artery 
t o  dorsal, anterior part of leg ; Cut = cutaneous ; Fen1 = femoral ; Ves = vesicular ; 
P = pulmonary. 

mouth and the cranium; (2) an anonyma which branches into (a,) an 
internal jugular (IJ) to the cranium; (b)  a scapular (Sc) to the pectoral 
girdle ; (c) a cutaneous (Cut), and (d) a brachial (Br). The brachial has 
a few small branches to the skin of the limb. 

The pulmo-cutaneous trunk (P) has the usual pulmonary and cutaneous 
branches, but the latter, as already mentioned, is very small and leaves 
the pulmonary artery after the latter has entered the lung. 
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The dorsal aorta, at the point of its formation by the two systemic 
trunks and just  between the two anterior ends of the kidneys, gives off an 
artery which at  once branches into a splenic (Sp) and a mesenteric (Mes). 
Posterior to the above coeliac artery are given off the renal arteries (R) to 
the kidneys and three pairs of vertebral arteries to the dorsal body-wall. 
Underneath the bladder the dorsal aorta divides into right and left sciatics 
(Sc) ; each sciatic soon divides into two, one of which enters the leg as the 
principal artery of this limb after having given off a vesicular (Ves) branch 
to the cloaca, bladder, and rectum ; this branch runs along the posterior, 
dorsal face of the hind limb and sends a number of small branches to the 
skin. The second branch of the sciatic breaks up into (u) an iliac (TL) to 
the muscles around the ileum, (b )  a cutaneous (Cut) which is a fairly 
large artery to the skin at  the side of the body just anterior to the limb, 
(c) an artery to the anterior, dorsal face of the hind-limb (labelled FI in 
Fig. 4), and (d) a small pelvic (Pel) to the posterior end of the pelvic 
girdle. 

I t  will thus be seen that whereas the skin of the frog is supplied with 
impure blood from the cutaneous branch of the pulmo-cutaneous trunk, 
in Xenopus the skin is supplied with fairly pure (oxygenated) blood from 
the systemic trunk, through the subclavian and sciatic arteries. Also, the 
carotid trunk sends a large branch to the muscular ventral body-wall. 
An interpretation of all this may be found in the fact that the skin of the 
frog acts as a subsidiary respiratory organ, and therefore receives non- 
oxygenated blood, whilst Xenopus, owing perhaps to its life in deep and 
mostly bad water, possesses a skin which has no respiratory function and 
which consequently needs oxygenated blood. The cutaneous branch of 
the pulmo-cutaneous of the Plathander is therefore on its way to becoming 
vestigeal and is already almost wholly replaced by branches of the sub- 
clavian and sciatic arteries. The muscularis of the carotid may also have 
been developed in connection with the degeneration of the cutanea 
magna. 

The Yemz6.s System (Fig. 5).-The three caval veins (two prae-cavals 
nnd a post-caval) and the pulmonary veins are similar to those of the frog. 
The external jugulars (EJ) are, however, very variable, since I have found 
specimens with only the right external jugular, others with only the left, 
still others with both normal, and finally some with the right and left 
joined between the thymus glands as in Fig 5. The skin is mostly 
drained by the cutaneous branch of the innominate vein, but the iliac, 
the femoral, and the brachial also receive branches from the skin. The 
renal portal system is very complicated. The femoral, which is the 
principal vein of the leg, is joined on the one hand to the renal portal 
vein (RP) and on the other to the abdominal (Abd) by means of a short 
thick pelvic (Pelv) ; the pelvic receives cloaca1 (Clo), cutaneous (Cut), 
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FIG. 5.-Venous system. The heart is removed and the sinus venosus (SV) and two 
precavals are drawn comparatively narrow to give greater clearness. The three lobes of 
the liver are removed. EJ = external jugular; IJ = internal jugular ; SS vein from 
pectoral girdle (ventral and dorsal branches) ; Br = brachial ; Cut = cutaneous ; 
Pul = pulmonary ; H = hepatic; H.P = hepatic portal ; Mes = mesenteric (from 
Duodenum D) ; SP = spenial (from spleen 6 and pancrerrs P) ; Abd = abdominal ; 
Per = pericardial; LI,L2,L3 = dorso-lumbars into renal portal RP;  the two RP veins 
joined across cloaca (Cl) by pelvic (Pelv) which receives the vesicular (Ves) from bladder 
(B), rectal (Rec) from rectum (R), cloaca1 (Clo) and cutaneous (Cut). Two iliac6 (IL) open 
into the RP veins and two femorals (Fem) into the abdominal. The iliac and femord of 
each side is connected by a ventral vein into which flow the plexus (PP). 
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vesicular (from bladder), and rectal (Rec) branches. The sciatic (also 
called iliac), which is the vein from the dorsal part of the femur, receives 
a cutaneous branch and is connected to the renal portal vein on the one 
hand and on the other to the abdominal by means of a long vein which 
I shall call pubic " ; the pubic vein receives blood from a " pubic " 
plexus (PP). 

I n  the frog the blood from the iliac (or sciatic) veins must pass 
through the kidneys; in Xenopus the blood from the whole of the 
posterior part of the animal may take two courses, either through the 
kidneys or through the abdominal vein to the liver. 

There are three lumbar veins (L 1, 2, and 3) opening into each renal 
portal, and the latter also receives the blood from the oviduct or vas 
deferens. The anterior pair of lumbars ( L l )  are long and drain the 
diaphragm muscles which attach the oesophagus and lungs to the anterior 
ends of the ilia. The ovaries and testes are drained by veins from the 
post-caval. 

The abdominal vein receives minute branches along its course under 
the skin and also a large branch (Per) from the body-wall over the heart. 
Anteriorly the abdominal, as usual, opens into the hepatic portal system. 

The hepatic portal system (HP) consists of (1) a vessel from the 
pancreas with a branch from the spleen, and (2) a vein from the 
duodenum; it opens into the liver by means of three branches. From 
the liver the blood is taken to the heart through the hepatic veins (H). 

The venous system of the Plathander is thus only different from that 
of the frog (as described in Parker and Parker) in that the iliac veins are 
joined to the abdominal vein by the long "pubic" veins and that the 
pelvic veins are very short, being situated transversely across the end of 
the rectum. The ' I  pubic" plexus is situated on the ventral face of the 
thigh ; the Ii pubic " veins join the abdominal at  the ventral point of the 
pubic symphysis and the pelvic veins join the abdominal at  the dorsal 
point of the symphysis. 

THE NERVOUS SYSTEM. 
The brain and cranial nerves are similar to those of the frog, and 

so need no special mention. The spinal nerves difler in that the seventh 
spinal nerve is not joined to the eighth in order to form the sciatic plexus ; 
also the tenth spinal nerve is absent. The sympathetic system (Fig. 6) 
is slightly different to that of the frog. There are, on each side, six 
ganglionic swellings and the chord is joined to all the spinal nerves and 
to the vagus. The seventh spinal has a double connection with the 
sympathetic chord and the chord, ends on the ninth spinal nerve as a 
broad flat swelling. There are three sympathetic nerves: one (CP) 
runs along the mandibular artery and no doubt goes to the cardiac 
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plexus; a second (SP) runs down into the mesentery and is probably 
connected to the solar plexus ; a third (MP) runs upwards to the tissues 

along the vertrebal column jus t  
beneath the kidneys and is pos- 
sibly connected to the renal-re- 
productive plexus. Besides these 
sympathetic nerves there is a ring 
(R) which encircles the innomi- 
nate artery without giving off any 
branches. 

Random Observations on Xeiw- 
pus Tadpoles. The very young 
tadpoles are very much like those 
of frogs ; the colour is of the usual 
muddy, somewhat opaque grey 
and the tail is without the fins." 
They can, however, be distin- 
guished by the fact that the jaws 
are not horny; there are no ten- 
tacles. Later on as the young 
tadpole grows, its skin becomes 
clearer and finally quite trans- 
parent ; the head becomes flattened 
and the s i d a  of the mouth grow 
forwards ; the tentacles are de- 
veloped on the protuberances Rt 
the sides of the mouth. The tail 
is well developed and its point, 
unlike that of other tadpoles with 
which I am acquainted, performs 
continuous vibratory movements 
which have nothing to do with 
locomotion. 

I have not been able to get 
Xenopus to deposit eggs in the 
laboratory, but I have managed 
to net very small larvsj and have 
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Fro. 6.-The Sympathetic system. I-IX seen no trace Of gills' 
= the spinal nerves; A = Vagus (cranial There is a delicate operculum 
nerve) ; CP = agmpthetic curve to cardiac which opens to the exterior by 
plexus; R = loop (with no nerves of sympa- two lateral openings. The oper- 
thetic chord; 8P = sympathetic nerve to cdum never covers the fore-limbs 
solar plexus ; MP = symph. nerve to renn- as in the frog; these limbs are genital plexus (?). 

seen as minute, white, opaque 
knobs at a, very early stage in the development. 
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The pharynx (Fig. 7) is more or less triangular in outline when looked 
a t  from above or below ; the one point is anterior the other two postero- 
lateral. The whole cavity of the pharynx is continuous ; the gill-slits are 
really gill-pouches in the floor of the pharynx ; these ‘ I  pouches ” are long 
narrow grooves of which there are three pairs, the anterior pair being the 
longest, the posterior pair the shortest. The grooves are supported by 
bars of cartilage lying between them and sending branches to their 
ventral floors. The lumen of each groove is much reduced by a fold 
of skin from the roof of the pharynx which grows down and causes 

FIG. 7.-Schematic dorsal view of pharynx (from reconstruction of serial sections). 
R I  = mouth cavity; St = stomrtch ; Ph = central canal of pharynx; 1, 2, 3 = grooves in 
floor of pharynx separated from each other by ridges a, b, c, 4 = opening of lungs. 
OE = opening to exterior (see text). 

the gill-grooves to be V-shaped in section. Posteriorly the! three pairs 
of grooves open into a common chamber, which in turn communicates 
with the exterior. 

The membranous iabyrinth of smaller tadpoles (toes of foot already 
separately seen by naked eye as little knobs), I have carefully recon- 
structed from serial sections. The sacculus has the cochlea well 
developed end has the usual macula sacculi, m. lagenae and papilla 
acustica ; besides the papilla rtcustica the m. lagenae is further, more or 
less, separated into two maculae. The utriculus and the three semi- 
circular canals with the three cristae staticae, the macula acustica utriculi 
and the macula neglecta are also usual. The ductus endolymphaticus 
enters the cranium and swells into a large vesicle lying latero-dorsal to 
the brain, and containing an opaque limey fluid. 

Tn young tadpoles with the hind-limbs just beginning to show there 
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is already a high degree of differentiation of the olfactory capsules (Fig. 8). 
There is an almost straight wide tube leading from the external nares (E) 
to the mouth cavity (M) ; into this the two chambers of the capsule open 
and the posterior end of the anterior chamber (AC) opens into Jacobsohn’s 
organ, which in turn communicates with the mouth (MI). 

The Xenopus tadpoles, as already remarked, have no horny jaws and 

FIG. 8.-Cross-section in region of heart (Au = auricle, V = vertricle) to show the  
grooves 1, 2 and 3 and ridges a, b and,c of the pharynx. The groove 3 is short and 
the section passes through its anterior end. Notice that both grooves 1 and 2 open into the 
opercular cavity EC ; these openings are irregular and situated at  the posterior ends of the 
groovas. W is a portion of the groove 1, which passes backwards beyond the external 
opening (OE in Fig. 7) and is filled with foodstuff kept back by the sieve-like respiratory 
tissue. Each V-shaped groove contains two cavities-the intra-pharyngeal (e.g. W) and 
8n extra-pheryngeal situated below the sieve ” ; the latter is supported by irregularly 
arranged bars of cartilage. M =portions of membranous labyrinth ; Me = m e d ~ ~ l l e  
oblongata ; Di = diencephalon ; 0 = optic lobi ; CP = choroid plexus ; B = blood-vessel. 

their method of feeding is therefore different to that of frog tadpoles. 
Instead of browsing on algal filaments they hover near the bottom of the 
vessel containing them, their mouths being near the bottom and the tails 
pointing obliquely upwards. In this position they perform continuous, 
rhythmic swallowing movements, and so ingest the minute protozoa and 
algE living on the bottom. I t  seems that they need principally an 
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animal diet, since a few placed in a large vessel with a mass of algre 
floating on the water, made no appreciable growth during a period of 
about 2+ months and finally died before completing their metamorphoses. 

I 

FIG. 9.-Diagrammatic representation of olfactory organ. E = external opening ; 
AC = anterior chamber ; PC = posterior chamber ; M and M I  = openings into mouth. 

JO = Jacobsohn’s organ. 

They bad sufficient plant food, for the water must have swarmed with 
algal spores, and they also passed large quantities of faeces-yet they 
remained approximately the same size for over two months and then died. 


